Background: epidemiological studies based on questionnaires can face difficulties when collecting data on functional ability of older people, and may thus use a proxy to obtain or confirm data. It is therefore of importance to compare data from older people and from their proxies, to establish to what extent proxies' answers can be used as a substitute or a complement in epidemiological studies on dependency.
Introduction
A person is considered as dependent when a third party is needed to accomplish daily activities [1] . In older people, there is a strong association between chronic diseases and dependency, and epidemiological studies are needed to identify risk factors of dependency [2] . Functional ability can be assessed using specific scales, i.e. activities of daily living (ADL) [3] and instrumental ADLs (IADL) [4] which can be completed through self-response or by a proxy. In questionnaire based epidemiological studies, physical, mental and cognitive functions of targeted persons should not be too heavily impaired to collect quality data. When answers from the older person are questionable, information can be obtained from a proxy. Studies focusing on the comparison between self-reported and medical data have demonstrated some misreporting of certain conditions by older people, and emphasised the need for cautious interpretation of self-report [5] . Previous studies comparing participants' and proxies' assessments reported good agreement when studying functional autonomy or general health, but frequent discrepancies when considering depressive symptoms, or well-being [6] . Also concordance was good for concrete and easily observed tasks whereas agreement was poorer for vague or general questions [7] .
We aimed at evaluating agreement in dependency assessment, and at identifying factors associated with discrepancy between older people self-report of their functional limitation, and proxy report, in a large postal epidemiological survey of French older women.
Methods

Cohort and study population
The Etude Epidémiologique auprès de Femmes de la Mutuelle Générale de l'Education Nationale (E3N) is a prospective cohort study launched in 1990 which includes 98,995 French women covered by the national teachers' health insurance plan (MGEN) [8, 9] . The study was approved by the French National Commission for Data Protection and Privacy and informed consents were provided. Participants completed self-administered postal questionnaires including lifestyle and health characteristics every 2-3 years. The present study included women born between 1925 and 1930 who completed a questionnaire on ageing in 2006 together with a similar questionnaire for a proxy-respondent [10] .
Data collection
Dependency status
Dependency was assessed using the Lawton IADL scale [4] that measures eight domains of function (using the telephone, shopping, using transportation means, handling medications, money, or laundry, preparing meals and housekeeping) scored 0 (impaired function) or 1 (intact function). A score ranging from 0 (low function) to 8 (high function) was calculated by summing up the eight scores. A woman was considered as dependent ('D') if the summary score was strictly lower than 8, otherwise she was considered as independent ('I').
To study the differences between self-and proxy evaluations, answers were categorised as concordance D from the woman's evaluation and D from the proxy's evaluation (Dw/Dp) or I for both (Iw/Ip), or discrepancy (Dw/Ip or Iw/Dp).
Co-variates
Constant co-variates (prior occupation, self-reported stress at work, level of education and number of children) were recorded at baseline. Usual food consumption was recorded in 1993. We considered responses to the closest questionnaire prior to the IADL evaluation for the remaining variables except for self-rated health and mood and for proxies' data (year of birth, gender and relationship with the women) recorded only in 2006. Over the year 2006, number of drug prescriptions was derived from the insurance files.
Statistical analyses were carried out using SAS, version 9.3 (SAS Institute, Inc., Cary, NC).
Results
IADL assessments from both the person and the proxy were available for 5,164 women.
Mean age of the studied participants was 77.7 ± 1.6 years, and 55.4% had at least a graduate degree (Supplementary data 1, available at Age and Ageing online). Most women lived at their homes (98.7%).
Proxies were the partner (49.1%), a family member (39.5%), a friend (9.6%) or a neighbour (0.8%) (Supplementary data 1, available at Age and Ageing online).
Dependency was self-reported by 856 women (16.6%; mean IADL score 7.7 (standard deviation (SD) = 1.0)) and by 849 of their proxies (16.4%; 7.7 (SD = 1.1)). The intraclass correlation coefficient was 0.906 [0.905-0.915] for the IADL summary scales.
The Kappa coefficient indicated satisfying agreement between self-and proxy-reported dependency (0.7) with the lowest Kappa coefficient for the use of transportation (0.6), and the highest for the ability to handle finances (0.8) ( Table 1 ).
Discrepancy versus concordance between self-and proxy-reported dependency
Increasing E3N women's age (odds ratio (OR) = 1.1, confidence interval (CI) [1.0; 1.2]) and poor self-rated health (OR = 1.4, CI [1.2; 1.8] versus average to very good self-rated health) were associated with a higher probability of discrepancy in dependency status, whereas a high level of physical activity (OR = 0.7, CI [0.6; 0.9] and OR = 0.7, CI [0.6; 1.0] for the 2nd and 3rd tertiles versus 1st, respectively) was associated with a lower probability of discrepancy. The likelihood of discrepancy in the evaluations was also higher when the proxy was the partner than with any other proxy (family OR = 0.8, CI [0.6; 1.0], others OR = 0.7, CI [0.5; 1.0], versus partner) ( Table 2) .
When considering each IADL separately family or other proxies compared with partners were associated with a lower probability of discrepancies when assessing the intake of medications (OR = 0.4, CI [0.2; 0.7]), but with a higher probability when assessing the preparation of meals (OR = 1.9, CI [1.2; 3.0]) (Supplementary data 2, available at Age and Ageing online).
Sensitivity analyses
Associations remained when separately considering relative overestimation Iw/Dp or underestimation Dw/Ip of dependency by the women versus proxies and when excluding women with at least one missing value in the scale (n = 5,029).
The association between discrepancy and person-proxy relationship was not modified by self-reported health state (p-interaction > 0.05). However, we observed more discrepancies in the dependency status among cognitively impaired women when the proxy was versus was not the partner (p-interaction > 0.02) but no such association among cognitively healthy E3N women.
Discussion
In a large epidemiological setting of more than 5,000 community-dwelling older women, we found an overall good agreement in dependency evaluation between older women and their proxies using the IADL scale. Discrepancies were mostly observed for the ability to do shopping, and to use transportation means, whereas there was little discrepancy in assessing the ability to handle money. Discrepancy in dependency evaluation was associated with unfavourable characteristics of the evaluated person such as older age, poor self-reported health and low prior level of physical activity. In addition, the probability of discrepancy was higher when the partner was the proxy.
Our results suggesting that discrepancy in dependency assessment is associated with the older people's levels of physical activity or self-reported health agree with prior work comparing self-reports and administrative data [5] . While we observed the lowest agreement in spouses, results from the literature are not consistent [11, 12] . Various reasons could explain differences between proxies' and women's appreciations of dependency. Partners can be themselves old and disabled, and therefore estimate their spouses' dependency relatively to their own situation rather than provide a true assessment. Overall, we suggest that the person's own dependency appreciation should be privileged in a community-dwelling situation; however, the rather good concordance between a proxy and the person makes a proxy a good substitute in large-scale studies, when the person's own assessment is not available. In addition, in epidemiological studies on dependency, when information from both the person and a proxy is available, sensitivity analyses excluding discrepant pairs can help estimate the stability of the findings. There are limited data regarding agreement for individual items of the IADL scale [11, 13] . Previous studies reported general good agreement regarding the ability of handling money, as we observed, but unlike our findings, found the worst agreement regarding use of the telephone [13] .
Limitations
As in all cohorts of volunteers, generalisation to the general population must be cautious. The quality of these educated women's answers has been graded very high for most selfreported information. Therefore their own evaluation of their dependency might be of higher quality than would be done by the general population. The E3N study, as a cohort of volunteers, is prone to a 'healthy cohort effect', in addition, non-response to this mailed questionnaire was likely to be more common in women with medical problems or cognitive impairment, resulting in lower dependency prevalence than in the general population [14] and possibly lower variability of responses in older women and proxies. Another limitation is the absence of any gold standard to validate the IADL dependency assessment. Our main aim was to determine to what extent proxy and self-evaluations were concordant and which factors could interfere with the concordance. However, this is among the largest studies that assessed dependency by an older person and a proxy, and the 5,164 study pairs provided sufficient power to finely analyse agreement and discrepancies in dependency assessment. This work adds to the literature suggesting that the use of a proxy could be of interest for large epidemiological studies lacking objective medical assessment [6] . In addition, we report that poor health or reduced physical activity in older women increased the probability of discrepancies with their proxies' assessments; thus we suggest that in such vulnerable women a complementary assessment by a proxy, ideally a health professional, could be useful to properly assess dependency for research purposes but also more generally to determine the level of external help requested in order to prevent severe social or medical problems and limit institutionalisation.
Key points
• The Instrumental activities of daily living (IADL) scale is a simple and quick tool to evaluate dependency in largescale studies.
• Proxies' evaluation of dependency may substitute for older people's assessments when not available.
• There was reasonable agreement in proxies and older women's assessments of dependency.
• Some factors related to the proxies or to the women influence disagreement between proxies and women's assessments.
• To properly assess dependency among vulnerable women in research studies a complementary assessment could be useful.
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